Versatile Platform for the Synthesis of Orthogonally Cleavable Heteromultifunctional Cross-Linkers.
Cleavable and heteromultifunctional cross-linkers have proven critical in a wide range of biological applications. Traditional approaches for synthesizing these linkers suffer from various synthetic and functional limitations. In this work, an efficient sequence-defined synthetic methodology, developed for the assembly of oligothioetheramides, was used to address many of these limitations. Four heterotrifunctional cross-linkers with up to two orthogonal internal cleavage sites were synthesized. These linkers were conjugated to a pair of fluorophores that undergo Förster resonance energy transfer (FRET) and a model protein-human transferrin. Orthogonal bond cleavage was validated by mass spectrometry, fluorescent gel electrophoresis, and confocal microscopy. These studies demonstrate the versatility and biological utility of oligothioetheramides as a new class of multifunctional chemical cross-linkers and biologically relevant fluorescent probes.